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A video recording apparatus and method of operation therefor 



The invention relates to a video recording apparatus and method of operat 
therefor and in particular to a video recording apparatus for receiving at least a first and 
second input signal. 



ion 



In recent years, content such as films, TV programmes, music etc have 
increasingly been distributed in different ways and by different means. Especially, the 
increased use of digital signals to represent content has resulted in an increased number of 
possible distribution channels, storage means and signal processing and manipulation 
functions becoming available to the consumer. 

In particular, the field of audiovisual signal generation, storage, processing, 
manipulation and distribution has increasingly used digital representations. In the consumer 
area, video cameras for private use have in me last decade emerged which stores the captured 
video rand audio) signal in a digital format. Different digital standards have been defined but 
in particular the Digital Video (DV) standard has become widespread in the consumer 
electronics field. For example, small, portable and cheap video cameras that store the 
captured video in a DV digital format on small video tapes are widely available. 

Typically, these cameras comprise both an analogue and digital video output, 
where the digital output typically outputs a DV standard video signal. Some cameras further 
comprise DV inputs for receiving a DV video signal from an external source for storing on 
the video tape. The digital DV input and output are typically operable to connect to other 
eSsvices through a standardised interface known as IEEE-1394 (also known as FireWire™ or 
iLink™). 

♦ 

In addition to the increased availability of digital video cameras, the available 
^pment for storing and recording video signals has become increasingly diverse. 
Especially, equipment for digital storage of video signals has in the latter years become 
increasingly widespread. Specifically, recent years have seen the advent of digital hard disk 
based video recorders, such as Personal Video Recorders (PVRs), and digital removable 
storage medium recorders, such as Digital Versatile Disc (DVD) based recorders. It is also 
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expected that computer based central entertainment equipment will become increasingly 
prevalent. It is expected that such equipment will comprise functionality for digitally 
recording video signals. 

Typically the digital video recorder comprises analogue input means for 
5 receiving an analogue video signal. The analogue signal is converted to a digital signal before 
being stored on the storage medium. 

In addition, most high-end and mid-range video recorders currently comprise a 
digital input such as a DV input. This input may receive a digital video signal directly from 
an external source, such as a DV camera. The digital DV video signal is typically compressed 
10 to a digital MPEG2 signal before being stored. Any processing is performed in the digital 
domain and a very high level of video quality is therefore maintained. 

Accordingly most current video recorders comprise both digital and analogue 
signal inputs. Additionally many digital video recorders comprise internal TV tuners that 
generate analogue video signals which may be recorded. Typically switching between the 
1 5 different signals and inputs are achieved by the video recorder implementing a selection 

carousel or channel ring. A user activation will cause the selection of the next signal or input 
in the selection carousel. Typically, both the digital and analogue signals are included in the 
selection carousel such that the digital input can be selected through the standard selection 
ring. However, there are disadvantages associated with this approach as the integration of the 
20 different types of inputs tend to result in inconsistencies, screen artifacts when switching, 
increased delays and increased inconvenience to the user as additional channels are included 
in the selection carousel. 

Another advantage of digital video signals is that processing and manipulation 
of the video signals is typically more flexible, practical and feasible than for an analogue 

25 signal. For example, digital video cameras or recorders frequently comprise video editing 
functionality that is not feasible for analogue signals in consumer equipment For example, 
many forms of video editing may relatively easily be performed by digital signal processing 
of a digital signal but are extremely complex or impossible for analogue signals. Therefore, 
digital video recorders tend to be significantly more complex to operate than traditional 

30 analogue video recorders. For example, digital video recorders tend to have more complex 
user interfaces with a number of different functions being only feasible for one or the other 
type of signal. In addition, the internal management and control functions in the video 
recorders have become increasinelv comnlex and resource demandine. 
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Hence, an improved video recorder would be advantageous and in particular a 
video recorder allowing for increased flexibility, user friendliness, increased performance 
and/or reduced complexity would be advantageous. 



Accordingly, the Invention seeks to mitigate, alleviate or eliminate one or 
more of the above mentioned disadvantages singly or in any combination. 

According to a first aspect of the invention, there is provided a video recording 
apparatus comprising: a first input for receiving at least a first input signal of a first type; a 
second input for receiving at least a second input signal of a second type different than the 
first type; means for operating in a first operating mode when no input signal is detected on 
the second input; and means for operating in a second operating mode having different 
functionality than the first operating mode when an input signal is detected on the second 
input. 

The different functionality may for example comprise different user interface 
related functions, different video signal processing or manipulation functions or different 
control or management functionality. 

The invention allows for operating modes having functionality specifically 
suited for a given input signal to be automatically selected. This allows for a much simpler 
20 operation and thus increased user friendliness. For example, the user interface may be 

automatically optimised to only reflect the options and functionality available for the given 
input signal. It may also allow for simpler control and management functionality of the video 
recorder thus resulting in a lower complexity. Performance may be increased as the 
functionality may be optimised for the given input signal. Specifically, available resource, 
such as computational resource may be allocated to optimise performance for the given input 
signal. 

According to a feature of the invention, the first type is an analogue type of 
input signal and the second type of input signal is a digital type of input signal. Hence, the 
invention allows for the functionality and operational mode to be automatically optimised for 
30 analogue and digital signals respectively. The digital type of input signal is preferably a 
Digital Video (DV) input signal thereby allowing for use with a wide range of available 
consumer equipment 

According to a different feature of the invention, the different functionality 
comprises different video recording functionality. This allows for the video recording 
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functionality to be optimised for the characteristics of the given video signal. For example 
the video recording facility may be optimised according to whether a digital input signal is 
available or not 

According to a different feature of the invention, the first and second operating 
modes have different video editing functionality. The video recorder may automatically 
select a video editing functionality suitable for the input signals. Specifically, the video 
recorder may automatically select an operational mode allowing digital video editing if the 
presence of a digital video signal is detected at the second input. 

According to a different feature of the invention, the second operating mode is 
a video archiving mode. Thus the invention allows for an automatic selection of an archiving 
mode when a signal is fed to the second input. This allows for a very simple and user friendly 
archiving of video signals from an external source. 

According to a different feature of the invention, the apparatus has hardware 
limitations that cause a first functionality limitation on signals of the first type and a second 
functionality limitation on signals of the second type, and the functionality of the first 
operating mode meets that of the first functionality limitation and the functionality of the 
second operating mode meets that of the second functionality limitation. 

The hardware limitations of the video recorder may have different impact on 
different types of signals, and the invention allows for the operating modes to automatically 
reflect this impact This allows for increased user friendliness as the user interface may 
automatically reflect the possible functions for the given input signal. For example, in view 
cf the available hardware resources, some functions, such as video editing, may be feasible 
for the second type but not for the first type of input signals, and the user interface and 
operational modes may only include these functions, when a signal is detected on the second 
input. Hence, the available hardware resources may be individually allocated to different 
functionality in the first and second operational mode. 

According to a different feature of the invention, the hardware limitation is a 
computational resource limitation. Hence, the invention allows for the functionality to be 
adapted and optimised in response to the impact of an available computational resource on 
different types of signal. It furthermore allows for the computational resource to be allocated 
in accordance with the characteristics and impact of the given type of signal. 

According to a different feature of the invention, the second type of input 
signal comprises additional information not present in the first type of input signal, and the ' 
second mode comprises functionality using this additional information. For example a 
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second type of input signal is preferably a digital signal comprising additional information 
data m comparison to a first analogue type of signal. The additional information may be used 
to provide improved performance or additional functionality. 

According to a different feature of the invention, the different functionality 
comprises different input signal selection functionality. The invention allows for the selection 
to be optimised according to whether an input signal is p reS ent on the second data input This 
allows for improved performance, reduced complexity, increased flexibility and/or increased 
user friendliness. 

According to a different feature of the invention, the apparatus further 
comprises means for selecting an input signal and the first operation mode allows only 
selection of an input signal associated with the first input Preferably, the means for selecting 
are operable to skip the input signals associated with the second input when in the first 
operating mode. This allows for simple and user friendly selection functionality in the first 
operational mode. Furthermore, the selection means may in the first mode be isolated from 
the second input signal thus allowing for improved performance as effects associated with 
switching between different input signal types can be avoided. 

According to a different feature of the invention, the selection means 
comprises a selection carousel which in the first operation mode includes onlv input signals 
associated with the first input. This enables a low complexity, efficient and user friendly way 
20 of selection which is easy to implement. 

According to a different feature of the invention, the selection means is 
operable to only select the second input signai when in the second mode. This allows for a 
very easy operation of the video recorder as the second input signal may automatically be 
selected when fed to the second input. This allows for the second input signal to take 
25 preference over input signals associated with the first input. 

According to a second aspect of the invention, there is provided method of 
operation for a video recording apparatus having a first input for receiving at least a first 
input signal of a first type and a second input for receiving at least a second input signal of a 
second type different than the first type; the method comprising the steps of: operating in a 
first operatmg mode when no input signal is detected on the second input; and operating in a 
second operating mode having different functionality than the first operating mode when an 
input signal is detected on the second input 

These and other aspects, features and advantaees of the invention will be 
apparent from and elucidated with reference to the embodiments) described hereinafter. 



30 



WO 2004/071082 



PCT/IB2004/050029 



An embodiment of the invention will be described, by way of example only, 
with reference to the drawing, in which 

FIG. 1 is an illustration of a video recording apparatus in accordance with an 
embodiment of the invention. 



The following description focuses on an embodiment of the invention 
applicable to a video recording apparatus for recording analogue and digital input signals but 
.t will be appreciated that the invention is not limited to this application. Furthermore, the 
following description specifically discus the operation for video signals but it will be 
appreciated that this may include associated signals such as the accompanying audio signals 
Specifically, the video signal may be a composite audiovisual signal comprising both video 
and audio information. 

FIG. 1 is an illustration of a video recording apparatuslOO in accordance with 
an embodiment of the invention. 

The video recording apparatus 100 comprises a selection unit 101 having a 
first input 103 associated with a first type of input signals and second type of input signals 
associated with a second type of input signal. In the described embodiment, the first input is 
an analogue input for analogue type input signals and the second input is a digital input for 
digital type input signals. 

The analogue input 103 is connected to an internal analogue tuner 107 which 
is operable to receive analogue TV signals and feed these to the selection unit 101. The 
analogue tuner 107 may switch between a plurality of different TV channels and this may be 
under the control of the selection unit 101. In addition, the first input 103 may receive a 
signal from an external analogue source 109. The apparatus 100 may comprise a plurality of 
analogue inputs connected to the selection unit 101 and may for example comprise both 
SCART, S-video and composite video inputs. The selection unit 101 is operable to select 
between the different TV channels of the analogue tuner as well as between the analogue 
inputs. The first input may alternatively be considered to comprise a plurality of sub-inputs 
with the selection unit 101 being operable to switch between these sub inputs. 
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The second input 105 is operable to receive a digital video signal. In the 
example shown, the second input 1 05 is coupled to a connector 1 1 1 that allows an external 
digital source 1 13, such as a digital video camera, to be connected to the selection unit 101 . 

The selection unit 101 is connected to a video processor 115 which is fed the 
input signal selected by the selection unit 101. The video processor 1 15 is bi-directionally 
coupled to a video storage 1 17 and is operable to store and retrieve video signals from the 
video storage 117. The video storage 1 17 may for example be a hard disc or a DVD. When 
recording, the video recorder stores the selected input signal in the video storage 1 17. When 
playing back a recorded video signal, the video processor 115 retrieves a video signal from 
the video storage 1 17 and feeds it to a presentation processor 1 19 to which it is coupled. The 
video processor 1 15 is further operable to perform various signal processing and 
manipulation of the video signals. This processing may in the preferred embodiment involve 
processing of both an input signal being stored in the video storage 1 17 and/or a video signal 
being retrieved from the video storage 117. Specifically, the video processor 1 15 may 
retrieve a video signal from the video storage 1 17; perform processing and manipulation 
operations on the retrieved video signal and subsequently store the resulting video signal in 
the video storage 117. 

The presentation processor 1 19 is operable to process the video signal received 
from the video processor 1 1 5 to generate a presentation signal. This processing may for 
example comprise converting a digitally stored signal to an analogue presentation signal. The 
presentation processor 1 19 is furthermore coupled to a user interface controller 121 . The user 
interface controller 121 is in the preferred embodiment operable to generate on-screen 
displays showing user options and information related to the video signals, the video storage 
1 17 and the operation of the video recording apparatus 101. The presentation processor 1 19 
is in the preferred embodiment operable to combine the video signal and the user interface 
formation such that, for example, the user interface information may be overlaid the video 
signal image. 

The presentation processor 1 19 is coupled to a display interface 123 which in 
the preferred embodiment is coupled to an external display device 125. The external display 
device 125 may for example be a suitable video monitor or TV and the display interface 123 
performs the necessary functions for interfacing to the specific display device 125. 

The video recording apparatus 100 further comprises an input sign*] detector 
iTTcouoIed to the second input 105 of the selection unit 101. The input signal detector 127 is 
^wrable to detect if a digital input signal is present on the second input 105. In the preferred 
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embodiment, the input signal detector 127 simply comprises a voltage detector ,which 
determines whether an appropriate pin on the input connector 1 1 1 has a voltage above a 
given threshold. If the voltage is above the threshold this is an indication that a signal is 
present on the second input 105. If the voltage is below the threshold, this is an indication 
that no signal is present on the second input 105. It will be apparent that other means of 
detecting whether an input signal is present on the second input may be used without 
detracting from the invention, such as for example a simple mechanical detection of whether 
a plug is inserted in the input connector 111. 

The input signal detector 127 is coupled to a first controller 129 and a second 
controller 131. The first controller 129 is operable to control the operation of the video 
recording apparatus 100 in a first operating mode and the second controller 13 1 is operable to 
control the operation of the video recording apparatus 100 in a second operating mode. Both 
the first and second controller 129, 131 are coupled to the selection unit 101, the video 
processor 1 15, the presentation processor 1 19 and the user interface controller 121 and are 
operable to control the operation of these. Accordingly the operation of the video recording 
apparatus 100 is different depending on which controller 129, 131 is controlling the video 
recording apparatus 100. The first and second controllers 129, 131 are furthermore coupled to 
a user mput 133 from which inputs can be received from a user, for example in response to 
activations ofa remote control. The first and second controllers 129, 131 are operable to 
modify the operation of the video recording apparatus 100 in response to these user inputs 
and are specifically operable to decode user inputs associated with the on-screen displays. 

It will be appreciated that the first and second controller 129, 131 for clarity 
and brevity are described as separate functional modules but that these may be integrated and 
for example implemented as different programmes in the same processor or as a single 
programme having different associated subroutines, parameters, variables and/or 
characteristics dependent on whether an input signal is detected on the second input. 

The first and second controller 129, 13 1 are coupled to the input signal 
detector 127. If the input signal detector 127 determines that no signal is present on the 
second input 105, it will generate a control signal activating the first controller 129 and de- 
activating the second controller 131. If the input signal detector 127 determines that a signal 
is present on the second in put 105, it will generate a control signal activating the second 
controller 13 1 and de-activating the first controller 129. Thus the operation of the video 
recording apparatus 100 will be controlled by the first controller 129 if no input signal is 
present on the second input 105 and by the second controller 13 1 if an input signal is present 
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This allows for the operation of the video recording apparatus 100 to be independently 
optimised for the situation where an input signal is present and for the situation when no 
input Slgn al is present. Hence, the operation of the video recording apparatus 100 
automatically modifies the operation of the video recording apparatus 100 to be suited for the 
5 input signal being received. 

It will be appreciated that any suitable operational configuration and 
functionality for the first and second operating modes may be used. Specifically, the first and 
second opening modes may comprise different video recording functionality. For example 
m the second mode wherein the signal is a digital video signal, different data rates may 
1 0 possibly be selected by a user thereby allowing the user to trade off storage requirements for 
video quality. Such a feature may not be available in the first operating mode. 

In some embodiments, the video recording apparatus 100 comprises editing 
functionality which is different in the first and second operating mode. For example, video 
editmgis typically much simpler andless resource demanding to perform for a digital input 
15 signal than for an analogue signal. Thus, in the first operating mode, only simple or no 

editmg functions are feasible and accordingly the video recording apparatus 100 offers only 
few or no editing functions to the user. Instead, this resource may be allocated for other 
purposes. In the second operating mode, video editing is feasible and accordingly a suitable 
range of video editing functions are offered to the user. 
20 Furthermore, digital video signals comprise additional information in 

comparison to an analogue video signal. For example, the video signal may comprise time 
information indicating the date and time of recording by the source. This information is 
preferably used to provide additional functions that cannot be provided for analogue signals 
For example, the video recorder may automatically arrange and present the stored video clips 
25 in chronological order. 

A video recording apparatus 100 has a number of limitations imposed by the 
hardware used. For example, the computational resource is typically limited by the built-in 
processing resource and memory resource. The impact of these limitations on the 
functionality is different depending on the type of input signal being selected. Therefore in 
30 the preferred embodiment, the functionality provided in each embodiment is independently 
opumised to suit the characteristics of that signal type for the given hardware limitations. 

In the preferred embodiment, the second operating mode is a video archiving 
mode. In most current digital video recorders, the digital input is typically used for archiving 
video from an external source, such as a digital DV camera. Hence, a user will typically use 
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in the second operating mode with a different functionality when an input signal is detected 
on the second input. 

The invention can be implemented in any suitable form including hardware 
software, firmware or any combination of these. However, preferably, the invention is 
implemented as software running on one or more data processor, and/or digital signal 
processors. The elements and components of an embodiment of the invention may be 
physically, functionally and logically implemented in any suitable way. Indeed the 
functionality may be implemented in a single unit, in a plurality of units or as part of other 
functional units. As such, the invention may be implemented in a single unit or may be 
physically and functionally distributed between different units and processors. 

Although the present invention has been described in connection with the 
preferred embodiment, it is not intended to be limited to the specific form set forth herein 
Rather, the scope of the present invention is limited only by the accompanying claims. In the 
claims, the term comprising does not exclude the presence of other elements or steps. 
Furthermore, although individually listed, a plurality of means, elements or method steps 
may be implemented by e.g. a single unit or processor. Additionally, although individual 
features may be included in different claims, these may possibly be advantageously 
combined, and the inclusion in different claims does not imply that a combination of features 
is no feasible and/or advantageous. In addition, singular references do not exclude a plurality 
Ttm references to "a", "an", "first", "second" etc do not preclude a plurality. 

In summary, The invention relates to a video recording apparatus (100) 
comprising a selection unit (101) for selecting between a first input (103) for receiving a first 
input signal and a second input (105) for receiving a second input signal of a different type 
The first input signal is typically an analogue signal and the second input signal is a digital 
yV SignaL 1116 video recordin g a PP**»s (100) further comprises a first controller (129) for 
operating the video recording apparatus (100) in a first operating mode and a second 
controller (131) for operating in a second operating mode having different functionality. An 
input signal detector (127) detects if a signal is present on the second input and if so activates 
the second controller (131). Otherwise the first controller (129) is activated. Hence, the video 
recording apparatus (100) operates in different operating modes dependent on whether an 
input signal is detected on the second input (105). 



